SUPPLEMENTARY METHODS
Data description. SST data from a continuous A1B experiment are available for 21 CMIP3 models (4 of these models use some form of SST flux correction). Rainfall data is available for two additional CMIP3 models and is shown in Supplementary Fig. S2 for comparison with CMIP5 ( Fig. 1) . In cases where multiple model realizations are available, the ensemble for each model is averaged prior to calculating the multi-model mean. While preparing this manuscript, some CMIP5 SST (20 models) and rainfall (21 models) data became available. Additionally, some modeling groups participating in CMIP5 have forced the atmospheric components of their models with the SST trend from the CMIP3 4xCO 2 are mostly similar to, respectively, the CMIP3 historical experiment and A1B emissions scenario 1 . Note that the magnitude of greenhouse warming is larger in A1B. In CMIP5, at least for the model data released at the time of writing this paper, rainfall biases are similar to CMIP3
and the inter-model standard deviation of rainfall projections continues to be larger than the 21 st century multi-model trend in most of the SPCZ ( Fig. 1 and Supplementary Fig. S2 ).
Each atmospheric model (2 ½ layer troposphere model, ICTP GCM, and CAM3 GCM) in the experimental hierarchy utilized here is initialized from an atmosphere at rest and forced by a fixed annual cycle of either monthly climatological SST (Control), or by this SST climatology perturbed either by the CMIP3 bias, by the 21 st century projected SST trend, or by the 4xCO 2 SST trend used to force the AMIP-future experiment. , shading) and NOAA SST (°C, contours and labels). SST contour interval: 1°C; starting at 20.5°C. Red contours depict the 27.5°C isotherm. Blue contours depict the 5 mm day -1 average rainfall. ) and convergence of mean moisture advected by anomalous winds ( ) as in the sum of the green and brown shapes in Fig. 5 , but shown here as a percentage of 20 th century ERA40 observations. The solid curve represents the ensemble best fit (i.e., the multi-experiment projection), using a 2 nd order polynomial constrained to pass through the origin. Dashed curves represent the functional bounds (95% confidence interval) for the projection estimate 22 assuming 73 degrees of freedom (df=(n-1)-k, where n=76 is the number of experiments and k=2 for a quadratic polynomial). Maximum drying is projected to be -6% of the observed mean at 1.5°C with projection bounds of the quadratic fit of ±4%. Net moistening is projected for warming greater than 3.0°C, although uncertainty increases to approximately ±10% for the highest warming amount. Note that the functional bounds for the projection estimate (dashed curves) are narrower than the inter-model variance (blue error bars) because the functional bounds account only for sampling variations in the parameters of the multi-experiment projection 22 . Error bars are centered about three warming bins inclusive of the 76 member ensemble (each interval is approximately 1°C) and measure ±2 standard deviations about the inter-model mean of each bin. 
